Mitogen-associated protein kinase- and protein kinase A-dependent regulation of rhodopsin promoter expression in zebrafish rod photoreceptor cells.
Mitogen-associated protein kinase (MAPK)- and protein kinase A (PKA)-dependent signal transductions play important roles in the regulation of gene expression. Both MAPK and PKA pathways can be activated by light exposure. In this study, we investigated the effect of light on MAPK and PKA signal transduction and their roles in the regulation of rhodopsin promoter expression by using transgenic zebrafish [Tg(rhod::GFP)]. The Tg(rhod::GFP) fish express short half-life GFP that is under the transcriptional control of the zebrafish rhodopsin promoter and can therefore be used for in vivo studies of rhodopsin gene transcription in live cells. Blue light plays a role in the regulation of rhodopsin promoter expression via an MAPK-mediated signal transduction cascade. Blue light excites cryptochromes (CRY), which activate the downstream PKC-dependent MAPK signal pathway. White light, on the other hand, regulates rhodopsin promoter expression via a G-protein-coupled cAMP-dependent PKA pathway. White light promotes dopamine release in the retina, which activates dopamine receptors and the downstream PKA pathway. Blocking MAPK signaling diminishes the blue light-induced increases in rhodopsin promoter expression, but this treatment has no effect on white light-mediated rhodopsin promoter expression. Conversely, blocking the PKA pathway diminishes the white light-induced rhodopsin promoter expression but does not affect rhodopsin promoter expression regulated by blue light. Together, the data suggest that MAPK and PKA regulate rhodopsin transcription through parallel signal transduction pathways.